Abstract: Many researchers emphasize the effectiveness of online interaction with scaffolding in enhancing learning and performance. However, little is known about the students' behavior and reaction toward participation in online interaction, and whether scaffoldings have any effects on students' behavior or not. This study utilized times series data to investigate how students' usage of offered instructional tools in an online interaction could change their behavior as well as considered reaction. The results obtained by weekly observations confirmed that there were noticeable changes on students' behavior and reaction within scaffolding time with a same drop in both weeks 7, and 10. Such changes seemed to be associated with differences in times they spent for using the instructional tools. Students' opinion about the usefulness of online scaffolding was consistent and aligned with their online behavior.
Introduction
The Internet with its excellent resources of information has made available many modern technological tools which can be used in education. Several researchers have highlighted the unique ability of new computer-based technologies to expand university students' learning, and provide free and effective access to educational opportunities, support interactivity, provide platform for interaction, and collaborative work [1] [2] [3] . Hence, most higher education universities and institutions employ some forms of virtual learning environment such as Learning Management Systems (LMS) [4] . These applications which are known as e-learning platforms, allow instructors to assist students with different sources of material.
An aggressive turn towards computer-based teaching and learning requires the new protocol for universities to adjust and adopt rigorous steps of the revolutionized technologies in teaching. Instead of using only traditional lectures, teachers are encouraged to begin active-learning and collaborative activities in which students are able to construct knowledge [5] . Considering some improvements in educational styles by focusing on technology assisted teaching and learning, there has been a rising interest in constructivism [6] . In consequence, distance learning educators should acknowledge constructivism as a new paradigm for learning along willing to shift the teaching practices to constructivist learning methods [7] . However, today most of the web-based instructions are based on behaviorism, viewing the learner as an empty vessel waiting to be filled [7] . Dabbagh [8] described promoting scaffolding and articulation as instructional strategies that embody the pedagogical model for e-learning. According to Saadati and Tarmizi [9] web-based tools could be developed and designed to scaffold students with varied background of knowledge. Scaffolding, through increasing the complexity of problems and decreasing the level of assistance according to the learners' progress, the experts progressively help the learners successively approximate the objective accomplishing a task independently. According to the earlier studies, the meaningful scaffolding through a computermediated collaboration can improve the construction of problem-solving abilities [10] [11] [12] [13] . The main intent of scaffolding, which put up with some similarity to Vygotsky's notion of the zone of proximal development is to engage the learner in meaningful, constructive activities that encourage augmentation and preparation of new skills and conceptions. Vygotsky [14] proposed that human learning presupposes a particular social nature in a process which learners grow up into the intellectual life of those around them.
Vygotsky [14] presented the concept of Zone of Proximal Development (ZPD).
Vygotsky's zone of proximal development has strong implications for educators and learners. The ZPD is supposed to be a dynamic region, which is just beyond the present level of learner's ability. This region or ZPD will move with learners' development as they achieve new understanding and skills. It is suggested that based on learners' current knowledge, the learning activities should provide adequate challenges (not so challenging and unachievable) to them. This break between the actual and potential performance is determined during social interaction between the learner and someone who is an expert like a teacher, coach or even a knowledgeable peer (Dennen, 2004) .
Albert (2012) also clarified that within the ZPD, learning occurs in two cases, first when students are involved with problems or tasks that go beyond their direct individual capabilities in which they are assisted by experts, and second in collaboration with more advanced peers. The ZPD is a concept to consider when providing scaffolding (Lin & Chen, 2013) . Scaffolding provides support to learners for completing the tasks within their individual ZPD, which is not otherwise possible by the less knowledgeable peer (Albert, 2012). Assisting students within their ZPD is a personalized process. Lin and Chen (2013) have employed information technology and designed scaffolding strategies to support students' problem-solving performance. Their study found that within learners' ZPD, the instructors can design scaffolding strategies to support learners' problemsolving.
By focusing on mathematics education, Graven, and Stott (2012) indicated that using the ZPD allows designers to integrate the learners' mathematical histories with their specific learning styles into the design. Moreover, an individual learner's level of existing mathematical abilities can be determined in an effort to design a potential way of development.
As a main challenge of online learning, online interaction would be considered successful whenever the practices place student at the centre of online learning. Therefore, evaluation of effectiveness of the online scaffolding also needs to go beyond these dealings by considering the amount of learners' engagement and experience as a capacity of successful instruction. Measures of students' online behavior and reaction offer such evaluation.
According to Praslova [15] in higher education setting, behavior refers to the evidence in which learners use the information and knowledge taken and use them in a new task. In an online learning environment, learners' online interaction as behavior can be electronically captured whereas the numbers of hits have been used by some studies to assess the learners' behavior [16, 17] .
Alternatively, reactions as means of how well participants like a particular training program can mean the impact of instructional practice. Reaction through an educational experience offers learners' perspectives regarding the learning experience which included quality of instruction, presentation, structural organization, teaching methods, content, and materials [18] .
Specifically, this study seeks to answer the following research questions: 1. How was students' online behavior affected through scaffolding? 2. How were the students' online reaction changes across times?
Methodology
The participants in this study were postgraduate students in a face-to-face course 'Statistics for Educational Research" with the following features: (a) a three credit compulsory course for postgraduate students in the Faculty of Educational Studies, (b) the course was taught during 12 weeks duration, (c) 40 percent of the final grade was assigned for weekly assignment, and (d) students use Moodle-based portal to download course materials, including lecture handouts, notes, and assignments. An ABA single model was considered more proper and adopted for the present study. The ABA withdrawal design involves alternating phases of baseline "A" and "B" treatments [19] . The research design begins with phase I as a baseline phase prior to treatment. This baseline was ongoing until a stable trend appeared with regards to the students' online behavior. The second phase, "B" as a treatment phase took place based on scaffolding within 5 weeks. The study was continued in phase III, when the treatment was withdrawn by following baseline assessments. This added baseline phase to the study design, makes the internal validity superior to AB design.
The members' action during scaffolding was classified in three themes: (a) learners agreement and contribution in the discussion forum and following the expert master's activities, (b) engage learners to participate in the process of statistical problem-solving activity by getting some needed hints from the master, (c) direct interaction among students to solve a posted statistics problem while they receive full support from the expert.
The activities were designed based on CAM as Modeling, Coaching, Scaffolding, Articulation, Reflection, and Exploration. The instructions took place in three phases. The first phase, Modeling-Coaching were conducted over two weeks. The second phase, Scaffolding-ReflectionArticulation were conducted over the next two weeks. The third phase, called the Exploration was conducted over one week. Aside this phases of learning activities, learners were given ample time to learn about the portal. At this stage, students received a shared scenario of statistics problems. The expert started to post some questions and sufficient hints regarding how to solve the problem in each step of the problem-solving. The hints and interactions by the expert (the researcher) provide scaffolds to the learners to achieve the specific solution in each scenario. The scaffolding continued in a similar way for the four topics of inferential statistics over the following four weeks. Gradually, the number of hints or the amount of scaffolds were reduced and designed to fade (no longer available for the learners). In addition, consistent with the CAM approach, students at this stage of interaction phase were systematically encouraged to take part on the articulation and reflection processes especially following this stage.
Throughout the next stage of the forum practices, it was expected to encourage them to articulate their thoughts about how to solve a statistic problem as well as to indicate what difficulty may occur during their performance. Moreover, since the activities of this stage would be conducted in a group, via cooperative learning approach, students actively interacted with each other to reflect on the work Altogether, the group of students learnt six topics of inferential statistics via online scaffoldings, besides the traditional face-to-face approach. Before starting the next phase, a statistics performance test (Test II) was administered based on the reviewed topics of inferential statistics (Comparing Means) for all students.
In this study, the researcher accounted the learners' behavior by the number of clicks or hits on the specific 11 activities and materials designed during the development phase. These hits consist of hits on the homepage, on the contents (lecture notes), on the tool pages (extra resources, links, videos, glossary), and on classmates' postings (on forum), the number of posts (replying posts, created posts) on the forums, and the number of the sent messages.
On the other hand, the online reaction was measured weekly. This online reaction is referred as how well did the participants like the online scaffolding, and found its major activities useful. It was measured by the learners' responses to the questionnaire with 11 statements based on a 7-point Likert scale with learners' opinion about the usefulness of the scaffold activities developed within the course portal.
Results

Online Behavior
As mentioned before, electronically capturing the information by accounting the numbers of hits have been used to assess the learners' online behavior. Hence, the weekly observation checklist was considered to monitor the students' activities. It was expected that students would be increasingly interested to take part in the online activities. Figure 2 reveals the changes in the learners' online behavior on using the online course during the period from week 1 to week 12. The graph showed a nonlinear trend of the mean rates measured by number of hits on the portal (activities and materials) at the end of each week. The first part shows the rates of online behavior increased during the first three weeks of the online activities and exercises, but in the exam week (week 4) the number of hits was approximately same as previous week (week 3) . No assistance was provided within this phase and the students' behavior was captured until stable performance was established in 4 th week. In Phase II, at the beginning of phase, it is clear that the trend of online behavior had a fairly pickup rate. Then the mean rates increased and peaked noticeably more than 120 hits in week 6. However, it declined for week 7, which was the week exactly after the mid semester break. Therefore, it might be affected because of this one week break. Subsequently, the rates increased in week 8 and 9, and reached a peak at the last week before the second test (week 9). However, this increment was a recrudescence to the mean rate of behavior on previous experience in week 7. In phase III, during the follow-up baseline no further scaffolding occurred. The students were asked to continue discussion on the forum and to share all their questions as well as findings to help each others. Assistance was not provided by the master while the students did their assignments. The results showed that students had less engagement to visit and use the portal after the second test, while the rates of the number of hits fell noticeably down for the second time (week 10). Nevertheless, the mean rates were steadily increase by week 11 and then more sharply increased during week 12.
In conclusion, the graph shows that the learners' behavior changes showed increasing rate during the first and second phases of the treatment; however the trend was quite unstable during the second phase.
Online Reaction
Learners' opinion about the usefulness of the online reaction while using the online course was gathered weekly by a 7-point Likert scale questionnaire. The students in the course were obliged to take the tests every week.
The overall trend of learners' online reaction by using the course was shown in Figure 3 . The results were gathered during 12 weeks of the study. The graph showed the mean scores of the 11-item questionnaire which asked the respondents' opinion about how much using different parts of the portal (during baseline) was useful to do the weekly assessment. Generally, after the first week the opinion about the usefulness of the online course has increased over the time.
In week 1, the respondents declared that they have found the portal somehow moderately helpful, but in fact they did not have regular use of all items during the first week. However, during the first week the students did not use most of the portal features, a fact which was recorded by weekly observation checklist. Accordingly, it seems the first set of data cannot be treatable. It may happen because the portal was totally uncommon and new for them. By ignoring the first point in Phase I, the mean scores increased and showed the participants agreed the portal was slightly useful for them. However, in Phase II (Scaffolding) it has experienced a steadily rise until week 7. The rates of usefulness dropped in this week, which was a study week after the mid semester break. Then the mean scores picked up to approximately 6 in the week 9.
In follow-up baseline phase, the rates of usefulness slipped down in week 10, but increased with the steadily same trend in week 11, and 12. Then drop in week 7, which was around its first level at the beginning of the phase. In conclusion, by eliminating the unreliable point at the first week, the graph shows that the rates of learners' online reaction to the portal changes are overall increasingly during twelve weeks of the treatment. These two drops might be related to the decrease on the number of hits, learners' behavior, and the unsuccessful experience on related assessment during week 7, and 10.
Discussion and Conclusion
The findings from 12 weekly assessments showed that continue on online interaction and following scaffolding has promoted students' learning performance. The findings of this criterion confirmed the results of the earlier researches about the impact of online collaboration on learning [11, 12] .
The findings of the investigation showed that by eliminating two noticeable drops in weeks 7 and 10, the graph has an overall trend of increasing change during those weeks of the study. The noticeable changes seemed to be related to the number of hits and learners' behavior which showed a drop in weeks 7 and 10. In view of the fact that, the online behavior was the indicator to show the frequency of engagement and amount of time spent by students in online learning activities [16] , it can be concluded that the students who were engaged in online learning and collaborating activities have more positive online reaction and find the course more useful in contrast those that spend less time on the activities. The results of previous study by Morris et al. [16] also showed a significant difference in participation behavior measured between students as completers and withdrawers while completers engaged in online learning activities with greater frequency and greater amounts of time than unsuccessful or withdrawers. In addition, a Meta analysis study on literature about active and collaborating learning confirmed that the cooperative methods could increase the learning performances among students [20] .
On the other hand, the results obtained by weekly assessments confirmed that there was a positive change in students' reaction over the twelve-week period. The changes on students' behavior, reaction, and performance had a similar trend especially in week 7 and week 10. The possible reason seems to be looking for available resources and discussion tools around the portal had made understanding easier for them. These findings regarding the effects of online interaction revealed that engaging on online interaction could facilitate learning. To sum up, the trends of students' online reaction and behavior during these twelve weeks would support the fact that online interaction has been beneficial to those students who spent more time on the portal and engage more on offered activities.
In conclusion, it is believed that these developing technologies hold great challenges for shifting educational practice. Within all challenges, promoting students' level of engagement and tracking their behavior would be important for instructional stakeholders. This study provided some evidence to show how integrating scaffolding can affect students' behavior as well as their reaction. However, further studies are recommended to track behavior trends across control and experiment cohorts. Moreover, studying the relation between learning styles and behavior would be recommended.
